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1

preface

Documentation for each graphical application is provided by two manuals: one specific to the
application and this manual which provides information common to all of the applications. For
example, the primary user interface of the workstation is X Windows which is required whether
or not you use any 3D APIs. Because each API interacts with the X Server in the same way,

X Server information is provided in this guide.

document conventions

Thistable lists the typographical conventions used in this document:
Typographical Conventions

Typographical Convention Meaning

nknod /usr/incl ude Verbatim computer literals are in computer font. Text in this
style is letter-for-letter verbatim and, depending on the
context, should be typed in exactly as specified, or is named
exactly as specified.

.. .the <device_id. . .> Conceptual values are in italic type, enclosed in angle
brackets. These items are not verbatim values, but are
descriptors of the type of item it is, and the user should
replace the conceptual item with whatever value is
appropriate for the context.

In every case... Emphasized words are in italics.
.. .device is a freen. . . New terms being infroduced are in bold-faced type.
Graphics Administration Guide 1-1
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path names

This chapter contains information on locating files that reside in the file system.

finding files with “whence” and “whereis”

There are two main methods of finding commands if you know the name of the command you're
looking for. The first method is to use the Korn shell command whence, which tells you where
acommand resides. If you're not using the Korn shell, you can use the system command

wher ei s. To use whence, enter:

$ whence mknod

The path for the command you're looking for is returned:
/ et c/ mknod

The above approach has two limitations:

B Bothwhence andwher ei s only find executable files; that is, commands (both compiled
programs and shell scripts). whence and wher ei s do not find non-executabl e files, even
if they arein your PATH. To find nonexecutable files, use f i nd, which is described in the
next section.

B Thedirectory in which the command resides must be one of the entriesin the PATH variable;
if itisnot, it won't be found. Soin asense, whence and wher ei s can only find thingsiif
you tell them where to look. They are valuable when acommand isin your PATH but you do
not remember whereitis. Also, if you have two commands of the same namein two different
directories, whence and wher ei s tell you which one will be found first, and thus
executed.

finding files with “find”
Thef i nd command finds any filein your file system, executable or not. For example, to locate
an include file, you would execute:
$ find / -nane ’ <file_name>'

where <file_name> is the name of the file you're looking for. In this example, “/" isthe root
directory. If you specify the correct file name, and it is somewhere in the file system, thef i nd
command will find it, though it make take awhile. You can shorten the search time by including
asubdirectory. For example:

find /opt -nane '’ <file_name>'
searches only the/ opt directory.

You aso can specify apartial filename. Thef i nd command locates al filesthat contain a
specified substring in their names.

f i nd has many other options for refining a search; see the man page for details.
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/opt/graphics/OpenGL files

contrib/libglut

Utilities found in the OpenGL Utility Toolkit as
mentioned in the OpenGL Programming for the X
Window System manual

contrib/libw dget

Motif widget library and source code

contrib/xglinfo

Utility to print display and visual information for

OpenGL with the X Window system

denos Sample OpenGL programs, including source code
doc OpenGL documentation including reference pages
i ncl ude/ GL Header files needed for OpenGL development

[ bin Run-time executables

l'i b/ hpux32 32-bit run-time shared libraries

i b/ hpux64 64-bit run-time shared libraries

/usr/lib files

hpux32/ X11/ Xser ver / nodul es/
xf 86/ ext ensi ons

32-bit extension libraries needed to run OpenGL with
the X Server

hpux64/ X11/ Xser ver/ nodul es/
xf 86/ ext ensi ons

64-bit extension libraries needed to run OpenGL with
the X Server

/opt/graphics/common/lib files

hpux32

32-bit run-time shared libraries needed to run OpenGL

hpux64

64-bit run-time shared libraries needed to run OpenGL

2-2
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compiling your application

This chapter provides information for compiling your application using the OpenGL application
programming interface (API). Compiling examples are given for C.

compiling OpenGL applications
To compile a program that does not use the OpenGL utilities, use a makefile that looks like this:
I NCDI R=-1/ opt/ gr aphi cs/ QpenG./ i ncl ude
LI BDI R32=- L/ opt/ gr aphi cs/ QpenG./ | i b/ hpux32
LI BDI R64=- L/ opt/ gr aphi cs/ OQpenCGL/ | i b/ hpux64
LIBS=-1G -IXext -1X11 -Im-Ildld
prog32: prog.c
cc -Ae $(INCDIR) $(LIBDIR32) -0 prog32 prog.c $(LIBS)
prog64: prog.c

cc -Ae +DD64 $(INCDIR) $(LIBDI R64) -0 prog64 prog.c
$( LI BS)

To compile a program that does use the OpenGL utilities, use a makefile that looks like this:
I NCDI R= -1/ opt/graphi cs/ Qpen@./i ncl ude
LI BDI R32=- L/ opt/ gr aphi cs/ QpenG./ | i b/ hpux32
LI BDI R64=- L/ opt/ gr aphi cs/ QpenCGL/ | i b/ hpux64
LIBS=-1GU -1 G -1 Xext -1X11 -Im-Idld
prog32: prog.c
cc -Ae $(INCDIR) $(LIBDIR32) -0 prog32 prog.c $(LIBS)
prog64: prog.c
cc -Ae +DD64 $(INCDIR) $(LIBDI R64) -0 prog64 prog.c $(LIBS)
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kernel graphics drivers

All OEM graphics devices on HP-UX IPF systems use multiple kernel graphics drivers. These
kernel driversinclude GVID (General VIDeo driver) and separate graphics DLKM (Dynamic
Loadable Kernel Modules). All DLKMs are loaded when needed, instead of being statically
linked into the kernel. This means that a new kernel does not need to be built every time a new
graphics module is needed. GVID isnot aDLKM, but it is statically built into the kernel. GVID
is device-independent.

The usage of DLKMs s very different for the 11.22 version of HP-UX and subsequent versions
of HP-UX. Both versions of DLKMs are discussed in this section.

Like any other part of the system, there isthe potential that the DLKMs become corrupted. There
are simple commands that allow you to determine if the DLKMs are functioning properly.

correctly configured 11.22 system

To determine if the DLKMs are loaded correctly on HP-UX 11.22 systems, run the command
/usr/sbin/kmadm n -s (asroot). Thisdisplaysthe currently loaded/used DLKMs. The
DLKMsthat you should see for a correctly configured graphics system are gvid_info, the DRM,
and the HIM (Hardware Init Module). For example, for an ATI FireGL X1 device, you should
verify that the following three modules are present (there may be other modules listed, but these

three are needed):

required DLKMs
Name ID Status Type Phase
gvid_info 1 LOADED WSIO AUTO
drmfglrx 2 UNLOADED M sc AUTO
gvid_him_rad 3 UNLOADED M sc AUTO

The status of the drmfglrx and gvid_him_rad modules may be LOADED if you are currently
using the graphics device (for example, the X Server is running). If you do not see the above
modules listed, you may have to reload the modules.
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correctly configured 11.23 and later system

To determineif the DLKMs are loaded correctly on HP-UX 11.23 and later systems, run the
command / usr/ sbi n/ kcnodul e -v -g <DLKM Nane> (asroot). Thisdisplaysthe
status of the specified DLKM. The DLKMs that you should look for in a correctly configured
graphics system included: gvid_info, the DRM, and the HRM. For example, for an ATI FireGL
X1 device, you should verify the following three modules are present: gvid_info, drmfglrx, and
gvid_him_rad. The output for the kcnmodul e command with each of these DLKMs would look
something like this:

Nanme drnf gl rx

Descri ption Fire@ X1 3D DLKM

Ver si on 0.1.0

State aut o

Cause explicit

State at Next aut o

Boot

Cause for Next explicit

Boot

Capabl e unused | oaded auto unl oadabl e
Depends On interface HPUX 11 23:1.0.0

The status of the drmfglrx/gvid_him_rad modules may be loaded if you are currently using the
graphics device (for example, the X Server isrunning). If the kcnodul e command returns an
error that it cannot find the specified DLKM with a message similar to:

Error: There are no nodul es natching the nane you specifi ed.

You may have to reload the modules. To see the complete name of all of the possible DLKMs,
see the following paragraphs.

To quickly determineif gvid isloaded and running correctly, run the cat command on the
/dev/gvid_info devicefile. Thisreturnsall of the valid gvid device files (for example, /dev/gvido,
/dev/gvidl, and so forth).

loading a graphics DLKM on HP-UX 11.22
All graphics DLKMs are loaded using the same commands. You must change into the directory

where the DLKM resides. This directory should contain threefiles:

mod. o:  The actual DLKM
mast er:  The master file for configuring the DLKM
system The system file for configuring the DLKM

Graphics Administration Guide 3-3
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After going into the proper directory, run the following commands asroot. / usr/ bi n is
reguired in the path when running the conf i g command. Even though the command may be
specified using the full path, conf i g isrelying on /usr/shin being in the path when it tries to
execute the knupdat e command.

cd <DLKM directory> # See below for correct directory.
/usr/sbin/kninstall -d <DLKM Nane> # See below for correct name.
[usr/sbin/km nstall -a <DLKM Name>

/ usr/sbin/config -M <DLKM Nane> -u

/usr/sbin/kmadm n -L <DLKM Name> # Do this step only for gvid_info!

You can check the kernel message buffer to see if any of these commands failed. Asroot, run the
command / et ¢/ dmesg. Asareminder, the kmadni n command cannot be used to load the
DRM or the hw_init module. If used, the command will fail. Xf86 loads these modules when it
first starts.

loading a graphics DLKM on HP-UX 11.23 and later

All graphics DLKM s are loaded using the same commands. First change into the directory
where the DLKM resides. This directory should contain onefile:

<DLKM Name>: The actual DLKM, thisislisted below.
After you are in the proper directory, run the following commands as root:

cd <DLKM directory> # See below for correct directory.
kcnodul e -s <DLKM Nane>=unused # See below for correct name.
cp <DLKM Nane> /usr/conf/ nod

kcnodul e -s <DLKM Name>=aut o

kcnodul e -s <DLKM Nane>=| oaded # Do this step only for gvid_info!

You can check the kernel message buffer to see if any of the commands failed. Asroot, run the
command / et ¢/ dresg.

Thelist that follows shows the name and directories of each of the graphics DLKMs:

gvi d_i nfo DLKM
DLKM Name: gvid_info
[ opt/ graphi cs/ common/ ker nel / gvi d_i nf o/ hpux64
ATl Fire G4 DRM DLKM
DLKM Name: drnf gl
/ opt/ graphi cs/ common/ ker nel / f gl dr i hpux64
ATl Flre G4 hw.init DLKM
DLKM Name: gvid_himfgl
[ opt/ graphi cs/ common/ kernel / gvid_hw_init/firegl 23/ hpux64
ATl FireG@ X1 and ATl FireG Z1 DRM DLKM
DLKM Name: drnfglrx
/ opt/ graphi cs/ conmon/ ker nel / f gl dr nr x/ hpux64
ATl Fire@ X1 and ATl FireG Z1 hw.init DLKM
DLKM Nanme: gvid _himrad
/ opt/ graphi cs/ common/ ker nel / gvi d_hw_i ni t/radeon/ hpux64
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configuring an X Server on HP-UX

This chapter documents information specific to the HP Xf86 X Server. The X Server isbased on
the XFree86 version 4.1.0 or later X Server. This section describes features unique to HP's
implementation of the X Server, provides information on how to configure the X Server and
includes alist of supported X configurations. For each supported graphics device,
device-dependent configuration information is provided.

using SAM to configure X Server

Configuration of the X Server is supported through SAM viaanicontitled “ X Server
Configuration.” Thisicon resides either at SAM’stop level or under the top-level “Display” icon.

The SAM graphical user interface for X Server configuration is provided to simplify modifying
the X Server configuration file, XF86Config. The X Server usesthe XF86Config file for its
configurations. Whileit is still possible to modify thisfile manually (see the XF86Config file on
page 4-2), using the SAM interface can greatly simplify the process.

The SAM component has the following actions. For more information on configuring the X
Server and these actions, see the SAM online help.

global actions

These actions are typically active regardless of what has been selected. If any of these menu
items are not visible it is because they are not supported under the current configuration.

B Configure Print Server |ets you manage print servers. From this menu item you can create,
stop or remove print servers

B Modify Server Options lets you specific X Server options. See the menu item for specific
options.

B Modify Multi-Screen Layout is grayed out and is not available.

B Single Logical Screen (SLS) lets you create, modify, or undo your SLS configuration. SLS
is amechanism for treating multidisplay configurations asasingle “logical” screen. This
allows the moving or spanning of windows across multiple physical monitors. SLS
configurations may include up to four screens. All component screens share the same input
devices (for example, one keyboard and mouse for the SLS configuration).
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screen actions

These actions are activated depending on which screens have been chosen.
B Describe Screen provides information about the device.
B Identify Screen flashes the monitor that is connected to the graphics device.

B Modify Default Visual lets you set the default visuals, depth and resolution on agraphics
device. It lets you identify which of these should be the default settings.

B Modify Screen Options contains options that are specific to each graphics device. The
options differ depending on the capabilities of each card.

other actions

Grayed out screen icons represent screens that have not been configured for use by the X Server.
Use these commands to add and remove screens to and from the configuration file.

B Add Screen to Configuration lets you add grayed out screen iconsto the configuration file.
Select the grayed out icons and choosethe Add Screen to Confi gurati on menu
item to add screens to the configuration file.

B Remove Screen from Configuration operates on configured screens. Each configured
screen selected is removed from the configuration and becomes “Unused.” The X Server is
not brought up on Unused screens. If this menu option is grayed out, it may be activated by
selecting a configured screen. This menu item is not visible when there is only one screen
present which must remain in the configuration.

using setmon to configure the monitor

set non isaconfiguration tool used to change the settings for a monitor attached to a graphics
device. Thistool permits you to change the monitor's refresh rate, frame buffer resolution, and
frame buffer memory configuration (for example, Stereo, Double Buffer), when the device
supports multiple options. To change the monitor type, the set mon command can be executed
directly or done through SAM.

Theset non executableislocated at / opt / gr aphi cs/ conmron/ bi n/ set non. Under
SAM, this component is an icon called Monitor Configuration located under the top-level
Display folder, next to the X Server Configuration icon.

NOTE: Changing the monitor type while the X Server is running requires stopping and
restarting the X Server. To change the monitor settings, the X Server needs to be running on the
device specified. For these graphics cards, it may not be possible to test some of the monitor
settings before making the change permanent.

the XF86Config file

The XF86Config fileislocatedin/ et ¢/ X11/ XF86Conf i g. It can be generated automatically
or modified using SAM. A working configuration fileis also delivered on the system. You must

be root to create or edit thisfile. The XF86Config manual page provides additional information

regarding the configuration file. For any changes made to the XF86Config file to take effect, it is
necessary to restart the X Server.
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XF86Config file format

Most of the content in this section has been copied from the XF86Config(5) manual page listed
on “The XFree86 Project, Inc.” web site (www.xfree86.0rg). The manual pages are available
from www.xfree86.0rg/4.1.0.

Configuration file keywords are case-insensitive, and underscore () charactersareignored. Most
strings (including option names) are also case insensitive, and insensitive to white space and
underscore”_” characters.

Each configuration file entry usually takes up asingle linein the file. Each entry consists of a
keyword, which is possibly followed by one or more arguments, with the number and types of
the arguments depending on the keyword. The argument types are:

B Integer — an integer number in decimal, hex or octal
B Real — afloating point number
B String — astring enclosed in double quote marks (*)

NOTE: Hex integer values must be prefixed with “0x”, and octal values with “0”.

A special keyword called Option may be used to provide free-form data to various components
of the server. The Option keyword takes either one or two string arguments. Thefirst isthe option
name, and the optional second argument is the option value:

B Integer — an integer number in decimal, hex or octal
Real — afloating point number

String — a sequence of characters

Boolean — a boolean value (see below)

Frequency — afrequency value (see below)

NOTE: All Option values, not just strings, must be enclosed in quotes.

Boolean options may optionally have a value specified. When no value is specified, the option's
valueis TRUE. The following boolean option values are recognized as TRUE:

1, on, true, yes
and the following boolean option values are recognized as FAL SE:
0, off, false, no
If an option name is prefixed with “No”, then the option value is negated.

Frequency option values consist of areal number that is optionally followed by one of the
following frequency units:

Hz, k, kHz, M M1

When the unit name is omitted, the correct units are determined from the value and the
expectations of the appropriate range of the value. It is recommended that the units always be
specified when using frequency option values to avoid any errors in determining the value.
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ServerLayout section

The ServerLayout section identifies which Screen sections are to be used in a multiheaded
configuration, the relative layout of those screens, and which InputDevice sections are to be
used. Each ServerLayout section has an Identifier, alist of Screen section identifiers, and alist
of InputDevice section identifiers. Options may also be included in the ServerLayout section. A
ServerLayout section may be made active by referencing (viaits Identifier) on the command line
that starts X. In the absence of this, the first one found in the file is chosen by default, asthere
may be multiple ServerLayout sections in the configuration file. The format of the ServerL ayout
section is asfollows:

Section “ServerlLayout”
I dentifier “ServerlLayout Nane”
Screen [ ScreenNunber] “Screenl D' [Position] [Xcoor] [Ycoor]

| nbuf Devi ce “InputDevicel D’ “InputDevi ceOption”
[ption .]
End.Sei:I i on
Keywords, options and values enclosed in [ ] are optional.

A number specifying the preferred screen number for that screen may optionally follow each
Screen. When no screen number is specified, it is numbered according to the order in which it is
listed. Next comes the ScreenID, arequired field that must be enclosed in double quotes. The
ScreenlD must match an Identifier in a Screen section. The remaining information on thelineis
optional. Next comes the physical position of the screen, either in absolute terms or relative to
another screen (or screens). Finally the XY coordinates of the screen may be specified.

The position keywords are:

Absolute
RightOf
LeftOf
Above
Below
Relative

The preferred method of specifying the layout isto explicitly specify the screen's location in
absolute terms or relative to another screen.

The examples are based on the examples listed in the DESIGN document from X Free86.

In the absolute case, the upper left corner's coordinates are given after the Absolute keyword. If
the coordinates are omitted, a value of (0,0) is assumed. An example of absolute positioning
follows:

Section “ServerlLayout”
I dentifier “MinLayout”

Screen 0O “Screen 1" Absol ute
Screen 1 “Screen 2" Absolute 1024 O
Scr een “Screen 3" Absolute 2048 O
EndSecti on
4-4 Graphics Administration Guide
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When the Relative keyword is used, the coordinates of the new screen's origin relative to
reference screen follow the reference screen name. The following example shows how to use
some of the relative positioning options:

Section “ServerlLayout”
I dentifier “MinLayout”

Screen 0O “Screen 1" Absol ute

Screen 1 “Screen 2" Absolute 1024 O

Scr een “Screen 3" Absolute 2048 O
EndSecii 6n.

Each InputDevice is followed by an InputDevicel D, arequired field that must be enclosed in
double quotes. The InputDevicel D must match an Identifier in an InputDevice section. Last, an
option may be provided. The option can also be specified in the InputDevice section. Typical
options specified here are: CorePointer, CoreKeyboard, and SendCoreEvents. The option
must be enclosed in double quotes. Seeinput devices on page 4-38 for more information
regarding the options. Normally, at least two InputDevices are present: a keyboard and a mouse.

Optionsthat apply to the X Server may also be specified in this section. The following table lists
all optionsthat may be set in the ServerLayout section. Thisinformation isfrom the XF86Config
manual page.

Xserver Options for ServerLayout Section

Option Value Default Description

DontZap Boolean Off Disallows use of the Ctrl+Shift+Break
sequence. That sequence is normally used
to terminate the X Server. When this option
is enabled, that key sequence has no
special meaning and is passed to clients.

DontZoom Boolean Off Disallows use of the
Ctrl+Alt+Keypad-Plus and
Ctrl+Alt+Keypad-Minus sequences.
These sequences allow you to switch
between video modes. When this option is
enabled, those key sequences have no
special meaning and are passed to clients.

AllowMouseOpenFail Boolean false Allows the server to start up even if the
mouse device can't be opened/initialized.

Pixmap Bpp 32 Sets the pixmap format to use for depth 24.
Allowed values for bpp are 24 and 32.
Default: 32 unless driver constraints don't
allow this (which is rare).
Note: some clients don't behave well
when this value is set to 24.

'
—_

Verbose Integer See logging and verbosity on page 4-19.

Nologging NA NA See logging and verbosity on page 4-19.
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Xserver Options for ServerLayout Section (Continued)

Option Value Default Description

LogVerbose Intfeger -1 See logging and verbosity on page 4-19.
CursorScaleFactor Integer 1 See cursor scaling on page 4-19.
MaxCursorSize Integer 64 See cursor scaling on page 4-19.
AcceleratelndireciRendering  Boolean True Specifies whether or not OpenGL is to do

software rendering. A value of False forces
software rendering. The default is for
OpenGlL to use accelerated rendering.

Files section

The Files section specifies paths to where fonts and modules are located and the location of the
rgb database and the user specified logfile. The Files section format is:

“Files” Section
[ Font Pat h “Pat hNane” ]

[ Modul ePath  “Pat hName” ]

[ RgbPat h “ Pat hName” |
[ LogPat h “Pat hNanme” |
Endsecti on

Multiple FontPaths and ModulePaths may be specified either by multiple lines or by using a
comma delimiter between paths on the same line.

FontPath elements may be either absolute directory paths, or afont server identifier. Font server
identifiers have the form:

<t r ans>/ <host nane>: <port - nunber >/ <cat al oguel i st >

where <trans> is the transport type to use to connect to the font server (for example, Unix for
UNIX® domain sockets or tep for a TCP/IP connection), <hostname> is the hostname of the
machine running the font server, and <port-number> is the port number that the font server is
listening on (usually 7000).
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The default FontPath is:

t cp/ <syst emmane>: 7000/ ,
lusr/lib/X11l/fonts/hp_ronan8/ 75dpi/,
fusr/lib/X11l/fonts/iso_8859.1/100dpi/,
lusr/lib/X11l/fonts/iso_8859. 1/ 75dpi/,
lusr/lib/X11l/fonts/hp_kana8/,
lusr/lib/X11l/fonts/hp_japanese/ 100dpi/,
/fusr/lib/X11l/fonts/hp_japanese/ 75dpi/,
lusr/lib/X11/fonts/hp_korean/ 75dpi/,
lusr/lib/X11l/fonts/hp_chinese_s/75dpi/,
fusr/1libl/X11l/fonts/hp_chinese t/75dpi/,
fusr/libl/X11l/fonts/iso _8859. 2/ 75dpi/,
fusr/libl/X11l/fonts/iso _8859.5/75dpi/,
fusr/libl/X11l/fonts/iso_8859. 6/ 75dpi/,
fusr/libl/X11l/fonts/iso 8859. 7/ 75dpi/
fusr/libl/X11l/fonts/iso _8859. 8/ 75dpi/,
fusr/libl/X11l/fonts/iso _8859.9/75dpi/,
fusr/lib/X11/fonts/ msc/

The X Server uses ModulePaths as |ocations to |ook for loadable modules. The default
ModulePath is:

fusr/1iblhpux32/ X11/ Xser ver/ nodul es/ xf 86,
[ opt/ graphi cs/ common/ | i b/ hpux32

When FontPath or ModulePath are specified in the configuration file, they override the default
values.

RgbPath can be used to specify the RGB database path. Normally it is never changed. If it isnot
specified the built-in path / et ¢/ X11/ r gb is used.

In addition, the LogPath can be specified, if server logging information is to be sent somewhere
other than the default log file. The default log file is located at
[var/ X11/ Xserver/ | ogs/ Xf 86. n. | og, wheren isthe display number.

All names must be enclosed within double quotes. There may be only one Files section in the
configuration file. This section does not recognize Option as a keyword.
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Module section

The Module section specifies which X Server modules should be loaded. The types of modules
normally loaded in this section are X Server extension modules, and font rasterizer modules.
Most other module types are loaded automatically when they are needed via other mechanisms.
There may only be one Module section in the configuration file. The format of the Module
section is as follows:

Secti on “Modul e”
Load “Mbdul eNane”

[éubSécti on “Modul eNane”
Option .

EndSuI.oSéc'.[i on]
EndSectioﬁ o

Load instructs the server to load the module called ModuleName. The module name given
should be the modul€'s extension name, not the modul e file name. The extension name is case
sensitive, and does not include the “lib” prefix, or the library suffix (for example, “so0.1”).

Example: the Double Buffered Extension (DBE) can be loaded with the following entry:
Load “dbe”

Beginning with the December 2002 patch, the “Load” directiveis no longer needed to load
extensions because the brokering mechanism ensures that the correct extensions are loaded
automatically.

SubSection also instructs the server to load the module called ModuleName. The module name
given should be the modul€e's extension name, not the module file name. The extension nameis
case sengitive, and does not include the “lib™ prefix, or the library suffix (for example, “s0.1").
The difference isthat the listed Options are passed to the module when it is loaded.

Modules are searched for in each directory specified in the ModulePath search path and in the
drivers, input, extensions, fonts, and HP-UX subdirectories of each directory in the Modul ePath.
If ModulePath is not specified in the Files section, the default ModulePath is searched.

Noload instructs the server to not load the module called ModuleName.
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InputDevice section

An InputDevice section is considered active if thereis areferenceto it in the active
ServerLayout section. There may be multiple InputDevice sections. There are normally at least
two: one for the core (primary) keyboard, and one for the core pointer. InputDevice sections have
the following format:

Section “I nput Devi ce”

| dentifier “1 nput Devi cel D’
Driver “Driver Name”

[Option .]

EndSecti on

The Identifier entry specifies the unique name for thisinput device and must match an
InputDevicel D in the active ServerLayout section in order to be active.

The Driver entry specifies the name of the driver to use for thisinput device.

InputDevice sections recoghize some driver-independent Options, which are described here. See
theindividua input driver manual pages for a description of the device-specific options that can
be entered here.

Options for InputDevice Section

Option Value Description

CorePointer NA When this is set, the input device is installed as the
core (primary) pointer device. There must be no more
than one core pointer. If this option is not set here, or
in the ServerLayout section, or from the -pointer
command line option, then the first input device that is
capable of being used as a core pointer is selected as
the core pointer. Source: XF86Contig manual page.

CoreKeyboard NA When this is set, the input device is to be installed as
the core (primary) keyboard device. There must be no
more than one core keyboard. If this option is not set
here, or in the ServerLayout section, then the first
input device that is capable of being used as a core
keyboard is selected as the core keyboard. Source:
XF86Config manual page.

AlwaysCoreSendCoreEvents  boolean Both of these options are equivalent, and when
enabled cause the input device to always report core
events. This can be used, for example, to allow
additional pointer devices to generate core pointer
events (such as moving the cursor, etc). Source:
XF86Config manual page.

HistorySize infeger Sets the motion history size. Default: 0. Source:
XF86Config manual page.
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The following two examples show an InputDevice section for a keyboard and mouse:
Section “I nput Devi ce”

I dentifier “Keyboar d0”

Driver “keyboard”
EndSecti on
Section “I nput Devi ce”

Identifier “Mouse0”

Driver “mouse”

Option “Pr ot ocol ” “PS/ 2"

Option “Devi ce” “/ dev/ hi d/ mrouse_000"

EndSecti on

The above InputDevice section can be modified to run the X Server without a mouse. To do this,
simply change the “Device” option specification in the mouse section to:

Option “Devi ce” “NuLL”

The same specification can be added to the keyboard section to instruct the X Server to ignore a
keyboard attached to the system.

Screen section

The configuration file may have multiple Screen sections. There must be at least one, for the
“screen” being used. A “screen” binds a graphics device (Device section) and amonitor (Monitor
section) together. A Screen section is considered “active” if it is referenced by an active
ServerLayout section. If neither of theseis present, the first Screen section found in the
configuration file is considered the active one. Screen sections have the following format:

Section “Screen”
I dentifier “ScreenlD

Devi ce “Devi cel D’
Mbni t or “Monitorl D
Def aul t Dept h <Dept h>

Option ...
SubSecti on “Displ ay”

EndSubSeéti on

EndSect | on

The Identifier entry specifies the unique name for this screen. The [dentifier generally must
match a Screenl D listed in the active ServerL ayout section. The Screen section provides
information specific to the whole screen, including screen-specific Options. In multiscreen
configurations, there are multiple active Screen sections, one for each head.
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The Device keyword specifies which Device section is used for this screen. Thisiswhat binds a
specific graphics card to a screen. The Devicel D must match the Identifier of a Device sectionin
the configuration file.

The Monitor keyword specifies which Monitor section is used for this screen. Thisiswhat binds
a specific monitor to the screen. The MonitorlD must match the Identifier of a Monitor section
in the configuration file.

The DefaultDepth keyword specifies which color depth the server should use by default. The
- dept h command line option can be used to override this. If neither is specified, the default
depth is driver specific, but in most casesis 8.

Various Option flags may be specified in the Screen section. Some are driver specific and are
described in the driver documentation. Driver-independent options are described here. This
information is from the X F86Config manual page.

Options for Screen Section

Entry Entry Description
Position
Accel NA Enables XAA (X Acceleration Architecture), a

mechanism that makes video cards' 2D
hardware acceleration available to the Xserver.
This option is on by default. There are many
options to disable specific accelerated
operations, listed below. Note that disabling an
operation has no effect if the operation is not
accelerated (whether due to lack of support in
the hardware or in the driver).

XaaNoCPUToScreenColor NA Disables accelerated rectangular expansion bits
ExpandFill from source patterns stored in system memory
(using @ memory-mapped aperture).

XaaNoColor8x8PatternFillRect NA Disables accelerated fills of a rectangular region
with a full-color pattern.

XaaNoColor8x8PatternFil Trap NA Disables accelerated fills of a trapezoidal region
with a full-color pattern.

XaaNoDashedBresenhamline NA Disables accelerated dashed Bresenham line
draws.
XaaNoDashedTwoPointline NA Disables accelerated dashed lines drawn

between two arbitrary points.

XaaNolmageWriteRect NA Disables accelerated transfers of full-color
rectangular patterns from system memory to
video memory (using a memory-mapped
aperture).

XaaNoMono8x8PatternFillRect NA Disables accelerated fills of a rectangular region
with a monochrome pattern.
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Options for Screen Section (Continued)

Entry Entry Description
Position

XaaNoMono8x8PatternFillTrap NA Disables accelerated fills of a trapezoidal region
with a monochrome pattern.

XaaNoOffscreenPixmaps NA Disables accelerated draws into pixmaps stored
in offscreen video memory.

XaaNoPixmapCache NA Disables caching of patterns in offscreen video
memory. Source: XF86Config manual page.

XaaNoScanlineCPUToScreen NA Disables accelerated rectangular expansion blits

ColorExpandFill from source patterns stored in system memory
(one scan line at a time).

XaaNoScanlinelmageWriteRect NA Disables accelerated transfers of full-color
rectangular patterns from system memory to
video memory (one scan line at a time).

XaaNoScreenToScreen NA Disables accelerated rectangular expansion blits

ColorExpandFill from source patterns stored in offscreen video
memory.

XaaNoScreenToScreenCopy NA Disables accelerated copies of rectangular
regions from one part of video memory to
another part of video memory.

XaaNoSolidBresenhamline NA Disables accelerated solid Bresenham lines
drawn.

XaaNoSolidFillRect NA Disables accelerated solid-color fills of
rectangles.

XaaNoSolidFillTrap NA Disables accelerated solid-color fills of
Bresenham trapezoids.

XaaNoSolidHorVertline NA Disables accelerated solid horizontal and
vertical lines.

XaaNoSolidTwoPointline NA Disables accelerated solid lines drawn between
two arbitrary points.

SuppressVisuals string See Glx visual suppression on page 4-20.

SuppressGlxVisuals string See Glx visual suppression on page 4-20.

Each Screen section must contain one or more Display subsections. Those subsections provide
depth configuration information, and the one chosen depends on the depth that is being used for
the screen. The Display subsection format is described in the section below.
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Display subsection

The Screen sections include one or more Display subsections. One Display subsection may be
provided for each depth that the server supports. The size of the virtual screen may also be
specified. The virtual screen alows you to have a*“root window” larger than what can be
displayed on the monitor. (e.g. the monitor may be a 800x600 display, but have a 1280x1024
virtual size). The Virtual keyword specifies this size. Note that many of the new accelerated
graphics drivers use nondisplayed memory for caching. It is not desirable to use al available
memory for the virtual display, as this|eaves none for caching, and this can decrease server
performance. Display subsections have the following format:

SubSection “Di spl ay”

Dept h dept h

Vi sual vi sual
Modes “ModeNane”
ViewPort x0 yO
Option. ..

EndSubéécti on

The Depth entry specifieswhat color depth the Display subsection isto be used for. Only Depths
of 8 and 24 are supported.

The Modes entry specifiesthe list of video modesto use. Each ModeName specified must bein
double quotes. They must correspond to those specified or referenced in the appropriate Monitor
section. The server deletes modes from this list which don't satisfy various requirements. The
first valid modein thislist isthe default display mode for startup. Thelist of valid modesis
converted internally into a circular list. It is possible to switch to the next mode with
Ctrl+Alt+Keypad-Plus and to the previous mode with Ctrl+Alt+Keypad-Minus. When this
entry is omitted, the largest valid mode referenced by the appropriate Monitor section is used.

The Visual entry is optional and sets the default root visual type.
The only visual type available for depth 8 is: PseudoColor
The only visua type available for depth 24 is: TrueColor

The ViewPort entry is optional and sets the upper left corner of the initial display. Thisisonly
relevant when the virtual screen resolution is different from the resolution of theinitial video
mode. If this entry is not given, then theinitial display is centered in the virtual display area.

Option flags may be specified in the Display subsections. These may include driver-specific
options or driver-independent options. The former are described in the driver-specific
documentation. Some of the latter are described above in the Screen section, and they may aso
be included here. However, options set in the Display subsection may be “overridden” in the
Screen section.
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Monitor section

The configuration file may have multiple Monitor sections. The Monitor section provides
information about the specifications of the monitor, monitor-specific Options, and information
about the video modes to use with the monitor. There must be at least one Monitor section, for
the monitor being used. A Monitor section is considered “active” if it is referenced by an active
Screen section. Monitor sections have the following format:

Section “Mnitor”

ldentifier “NMonitorl D
Vendor Name “Vname”

Model Nane “Mhane”

Hori zSync hori zsync-range

Vert Refresh vertrefresh-range

Di spl aySi ze wi dt h  hei ght

Ganma [ gamma- val ue| {r ed- gamma gr een- gamma bl ue- ganma} ]
EndSecti on

The Identifier entry specifies the unique name for this monitor.
The VendorName is an optional entry and specifies the monitor's manufacturer.
The ModelName is an optional entry that specifies the monitor model.

HorizSync gives the range(s) of horizontal sync frequencies supported by the monitor.
horizsync-range may be a comma separated list of either discrete values or ranges of values. A
range of valuesistwo values separated by a dash. By default the values are in units of kHz. They
may be specified in MHz or Hz if MHz or Hz is added to the end of the line. The data given here
isused by the X Server to determine if video modes are within the specifications of the monitor.
Thisinformation should be available in the monitor's handbook. If this entry is omitted, a default
range of 28-33 kHz is used.

VertRefresh gives the range(s) of vertical refresh frequencies supported by the monitor.
vertrefresh-range may be a comma separated list of either discrete values or ranges of values. A
range of values is two values separated by a dash. By default the values are in units of Hz. They
may be specified in MHz or kHz if MHz or kHz is added to the end of the line. The data given
hereis used by the X Server to determine if video modes are within the specifications of the
monitor. Thisinformation should be available in the monitor's handbook. If thisentry is omitted,
adefault range of 43-72Hz is used.

DisplaySize is an optional entry giving the width and height, in millimeters, of the picture area of
the monitor. If given these values are used to calculate the horizontal and vertical pitch (DPI) of
the screen.

Gamma is an optional entry that can be used to specify the gamma correction for the monitor. It
may be specified as either a single value or as three separate rgb values. The values should bein
therange 0.1 to 10.0, and the default is 1.0. Not all drivers are capable of using thisinformation.
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Device section

The configuration file may have multiple Device sections. There must be at least one, for the
video card being used. Device sections have the following format:

Section “Device”

I dentifier “Devi cel D’
Driver “driver”
Vendor Nane “Vnane”
[Busl D “busi d”]
Option ...

EndSecti on

The Identifier entry specifies the unique name for this graphics device. It must match a Driver|D
in the active Screen section.

The Driver entry specifies the name of the driver to use for this graphics device. When using the
|oadabl e server, the driver module “driver” isloaded for each active Device section.

Supported drivers are;
firegl 23, radeon

The keyword BusID specifies the bus location of the graphics card. For PCI/AGP cards, the
busid string hastheform PCl : bus: devi ce: f uncti on. Thisfieldisoptional in single-head
configurations when using the primary graphics card. In multi-head configurations, or when
using a secondary graphics card in a single-head configuration, this entry is mandatory. Its main
purpose isto make an unambiguous connection between the Device section and the hardwareitis
representing.

To find the bus ID of the graphics device you can use the command
ioscan -f | grep gvid

Beginning with the December, 2002 X Server patch, the brokering mechanism is supported and
the Driver and BuslD keywords are no longer supported in the “Device” section. They have been
replaced by the Devicefile keyword. The Devicefile keyword identifies which character device
provides the interface with the actual hardware. The device should bea/ dev/ gvi d devi ce
(for example, / dev/ gvi dO, /dev/ gvi dl)

Options are device dependant and should be searched for in device specific sections of this
document.
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extensions

double buffer extension (DBE)

DBE isan extension to the X Server that provides a double-buffering API. For more information
about DBE and the API, consult the DBE manual pages.

m DBE

XdbeQueryExtension
XdbeGetVisuaInfo
XdbeFreeVisuallnfo
XdbeScreenVisualInfo
XdbeAllocateBackBufferName
XdbeDeallocateBackBufferName
XdbeSwapBuffers
XdbeBeginldiom
XdbeEndidiom
XdbeGetBackBufferAttributes

determining swap performance

The DBE API does not allow users to determine if double buffering in avisual is through
software or hardware. However, the APl does provide away to determine relative swapping
performance on a per visual basis. The XdbeScreenVisuallnfo() function returns information
about the swapping performance levels for the double-buffering visuals on adisplay. A visual
with a higher performance level islikely to have better double-buffer graphics performance than
avisual with alower performance level. Nothing can be deduced from any of the following: the
magnitude of the difference of two performance levels, a performance level in isolation, or
comparing performance levels from different servers.

display power management signaling (DPMS)

Monitors constitute alarge percentage of the power used by aworkstation even when not actively
in use (i.e. during screen blanking). In order to reduce the power consumption, the Video
Electronic Standards Association (VESA) has defined a Display Power Management Signaling
(DPMS) standard which can be used to greatly reduce the amount of power being used by a
monitor during screen blanking.

The following table is a description of the states that are defined by VESA. The Power Savings
column indicates (roughly) the level of power savings achieved in the given state. The Recovery
Timeisthe amount of time that the screen takes to return to a usable state when the screen saver
isturned off (for example, by pressing a key or by moving the mouse).
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States defined by VESA

Level State DPMS Compliance Power Recovery Time
Requirements Savings

0 Screen Saver Not Applicable None Very Short (<1 sec)

1 Standby Optional Minimal Short

2 Suspend Mandatory Substantial Longer

3 Off Mandatory Maximum System Dependent

The actual amount of power saved and the recovery time for each of the states is monitor
dependent and may vary widely. The customer can compensate for this by choosing an
appropriate level for the monitor that is currently in use.

By default, the DPM S level used is the Screen Saver (i.e. no power savings). If you wish to use
power saving during screen blanking, set the following XF86Config file entries before starting
theserver: bl ank tine,standby tine,suspend tinme,andoff tine.

The DPMS Extension letsindividual users customize their personal DPM S settings to meet their
work styles and any restrictions imposed by their employers. For example, an employer may

decide that al monitors must save power after 30 minutes of idle time. Theindividual user may
decide that 30 minutesistoo long, and adjust the time downward to meet their work preference.

More information (including sample code) on the DPM S Extension entry points can be found
online, viathe manual pages. The extension entry points are;

DPMS

DPMsQuer yExt ensi on
DPMBGet Ver si on
DPMsCapabl e
DPMBSet Ti meout s
DPMBGet Ti meout s
DPMBEnabl e

DPMVBDI sabl e
DPMSFor celLevel
DPMVSI nf o

XFree86 provides four options that may be set in the ServerLayout section that may be used to
support this functionality. The options are: blank time, standby time, suspend time, and off time.
The following example sets these to 10, 20, 30, and 60 minutes respectively.

Section “ServerlLayout”

. q.:)t | on “Bl ankTi ne” “10”
Option “ St andbyTi ne” “20”
Option “SuspendTi ne” “30”
Option “OFfTi me” “60”
EndS.ec'.[ [ 6n
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Options for ServerLayout Section

Option

Value

Default

Description

BlankTime

time

10

Sets the inactivity timeout for the blanking phase of
the screensaver. Time is in minutes. This is equivalent
to the Xserver's *-s' flag, and the value can be
changed at run time with xset (1) .

StandbyTime

time

20

Sets the inactivity timeout for the “standby” phase of
DPMS mode. Time is in minutes, and the value can be
changed at run time with xset (1) .

SuspendTime

time

30

Sets the inactivity timeout for the “suspend” phase of
DPMS mode. Time is in minutes, and the value can be
changed at run time with xset (1) .

OffTime

time

40

Sets the inactivity timeout for the “off” phase of DPMS
mode. Time is in minutes, and the value can be
changed at run time with xset (1) .

dynamic library loading

The path for each dynamically loaded module must be specified in the ModulePath in order for
them to load. See the Module section on page 4-8 for more details regarding the ModulePath.

Dynamically loaded modules are recorded by the X Server inthe/ var/ X11/ Xserver /| ogs
directory. The log file reflects the display identifier for agiven run. Only the last invocation
against a given display identifier isretained. The log file contains the parsed contents of the
XF86Config file and the full path name for all dynamically loaded modules for the given X
Server invacation. Deferred loaded modules are recorded as they are referenced.

NOTE: Altering or removing filesunder / usr/ | i b/ X11/ Xser ver preventsthe Technical
Print Server from running. Altering or removing files under
lusr/1ib/ hpux32/X11/ Xserver/ nodul es/ xf 86 preventsthe X Server from

running.
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features

cursor scaling

At timesthe standard X 11 cursors are difficult to see on the screen. The effect is compounded on
large displays. Two options are available in the X Server that instruct the X Server to scale all
X11 cursors (both user-defined and built-in cursors) by a user-defined value.

Cursor Scaling isindicated with the following syntax in the XF86Config file:
Section “ServerLayout”

Opti on “Cur sor Scal eFactor” “n”
Opti on “MaxCur sor Si ze” “Size”
EndSecti on

Wheren=1, 2, 3, ...
Where Size= 2, 4, 8, 16, 32, 64, 128

For example, n=2 instructs the X Server to scale all cursors by “2x” so that a 16x16 cursor
becomes a 32x32 cursor and a 9x9 cursor becomes an 18x18 cursor, etc.

If the scaled width or height of any cursor is greater than Size, the scale factor is reduced so that
the net size of the cursor fitsinto a Size x Size rectangle.

The default value for “n” is 1, or no scaling. The default value for “Size” is 64, or 64x64
maximum size.

logging and verbosity

Four options are available to control logging in the XF86Config file: Verbose, LogVerbose,
NoLogging, and LogFile. Thefirst three are located in the ServerL ayout section and the last one
is set in the Files section.

B Verbose controls what iswritten to st der r . A negative option value effectively shuts off
anything writtento st der r, except errors and fatal errors. Asvaluesincrease from 0to 5,
more information is written to st der r. Increasing the value beyond 5 has no effect. The
default valueis 1.

B LogVerbose controls how much iswritten to the log file. A negative option value effectively
shuts off anything being written to the log file, except errors and fatal errors. Asvalues
increase from 0 to 5, more information is written to the log file. Increasing the value beyond
5 has no effect. The default value is 3.

B NoLogging closesthe default log fileand uses/ dev/ nul | asthelog file. Therefore,
anything being written to the log file islost. The default value allows logging to the log file,
either the default log file located in/ var / X11/ Xser ver /| ogs or the user specified
L ogPath.

B LogFile closes the built-in default log file and opens the file specified by this option as the
default log file, unless the NoL ogging option is selected. The NoL ogging option overrides
this option.
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Thefollowing is an example of setting the various|ogging options. The Verbose and LogVerbose
options are set so that only error and fatal error messages are sent to st der r and the log file.
TheNoLogging option uses/ dev/ nul | tobethelogfile. It overrides the LogFile specification
in the Files section. Commenting out NoL ogging opens/ t np/ Xl og. | og and sends all
messages directed to thislog file.

Section “ServerlLayout”

tpiibn “Ver bose” ‘-1
Option “LogVer bose” “-1"
Option “NoLoggi ng”
EndSeétioh
Section “Fil es”
LogFile “/tnp/ Xl og. | 0g”
EndSeétioh

Glx visual suppression

This option “hides’ visuals. It reduces the number of visuals made available to clients. The
example that follows demonstrates how to suppress all visuals except for the most capable of
each class of visuals.

Section “Section”
Optl 6n “Suppressd xVi sual s” “Hi deDuplicated xVi sual s”
iEndSécti on
The user can also selectively “hide” classes of visuals. For example, to suppress any visua that
has either Alpha planes or Stencil planes, do:
Option “Suppressd xVisual s” “NoAl pha & NoStencil”

The options can be white space, ampersand (&), or comma (,) delimited, and must be enclosed
with asingle pair of double quotes.
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The following isa complete list of the classes of visuals that can be suppressed.

IsRgha— RGB (True Color) visuas

IsCi — Color Indexed (Pseudo Color) visuals
Alpha - visuals that have Alpha planes.

NoAlpha— visuals that don’t have Alpha planes.
Back — double buffered visuas

NoBack — visuals that cannot be double buffered
Accum — visuals that have an accumulation buffer
NoAccum — visuals that don’t have an accumulation buffer
Depth — visuas that have aZ (depth) buffer
NoDepth — visuals that don’t have a Z (depth) buffer
Stencil —visuals that have Stencil planes

NoStencil — visuals that don’t have Stencil planes
Stereo — visuals that have Stereo buffers

NoStereo — visuals that don’t have Stereo buffers

If an opposing pair of optionsis selected (for example, Stereo and NoStereo) the suppress
optionsisignored because selecting an opposing pair would suppress al the visuals.

The SuppressVisuals option can be used to hide whole classes of visuals. These can be selected
viathe SuppressVisuals option in the Screen section of the XF86Config file. The visuals that
can be suppressed are: PseudoColor and TrueColor. If al visuals are suppressed and no default
visual has been selected, the X Server exitswith afatal error. Also if adefault visual isdefined, it
overrides the suppression regquest. The example below suppresses the PseudoColor visual. The
options can be delimited by white space, bar ([), or comma.(,).

Section “Screen”
Option “SuppressVisual s” “PseudoCol or”
EndSecti on

technical print service (TPS)

The Technical Print Service, t ps(5) , isanetwork transparent printing system that allows X
applications to render to non screen devices in the same manner they render to displays. It may
aso bereferenced asthe X Print Service. Pleaserefer tothe t ps(5) manual pagefor detailson
configuring and using TPS.
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virtual frame buffer (Xvfb)

Xvfb(1) isan X Server that does not require display hardware or input devices. It emulates a
video frame buffer by using the system’s virtual memory.

Xvfb may be used for: rendering with non-standard depths and screen configurations, software
rendering, providing away to run applications that don't need an X Server but for some reason
insist on having one, etc.

Generally the user application must use functions such as XCGet | mage( 3) in order to see what
was rendered.

Most of the content in this section is based on the Xvf b( 1) manual page provided by XFreeS6.

configuring the virtual frame buffer

No configuration fileis required to use the virtual frame buffer.

using the virtual frame buffer

In addition to the normal server options described in “ Starting the X Server From the Command
Line”, Xvfb accepts the following command line switches.

Command Line Switches

Switch Value Description

-screen ScrnNum WxHxD Creates a screen and sefs its width, height, and depth to
W, H, and D respectively. By default ScrnNum is O and the
default dimensions are: 1280x1024x8.

-pixdepths ~ Depth1 Depth2 . . . Specifies a list of pixmap depths that the server should
support in addition to the depths implied by the supported
screens. The option is a space delimited list of integers
ranging in value from 1 to 32.

fbdir FrameBufferDirectory ~ Specifies the directory in which the memory mapped file
containing the frame buffer memory should be created.
The created file is located at
/ Franmebuf ferDi rectory/ Xvfb_screen<Scrn
Nun®. The file is in xwd format. Capturing a full-screen
snapshot can be done with a file copy command. The
resulting image contains the cursor image. If this option
and the —shmemoption are not specified, the frame buffer
memory is allocated with mal | oc() .

-shmem NA Specifies that the frame buffer should be put in shared
memory. The shared memory ID for each screen is printed
by the server. The shared memory image is in xwd format.
If this option and the —fbdir option are not specified, the
frame buffer memory is allocated with mal | oc() .

-linebias Bitmask This option specifies how to adjust the pixelization of thin
lines. The Bitmask value is interpreted to be in octants. The
value represents the direction in which it is preferred to
take an axial step when the Bresenham error term is
exactly zero.
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Command Line Switches (Continued)

Switch Value Description
-blackpixel  Value Specifies the black value the server should use.
-whitepixel  Value Specifies the white value the server should use.

Virtual Frame Buffer Examples

Thefollowing example starts a Virtual Frame buffer server that listens for connections as server
display 100, at screen 0, a depth of 32, and screen dimensions of 1600x1200. Xvfb should not be
started with a server number used by video or print servers, unlessit is known the system does
not run video or print servers.

Xvfb :100 -screen 0 1600x1200x32

The following example starts a server that listens for connections as server display 100, has the
default screen configuration (one screen, 1280x1024x8), supports pixmap depths of 3 and 27,
and uses memory mapped filesin / var/ t np for the frame buffer.

Xvib : 100 -pixdepths 3 27 -fbdir /var/tnp
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security

This entire section was copied from the XFr ee86 Xserver (1) manua page.

A security file must be placed somewhere on the system and loaded from the command line

using the—sp option.

The remainder of this section details the format and use of the security file.

The syntax of the security policy fileisasfollows. Notation: “*” means zero or more occurrences
of the preceding element, and “+” means one or more occurrences. To interpret <foo/bar>, ignore
the text after the/; it is used to distinguish between instances of <foo> in the next section.

<policy file
<version lin
<ot her |ine

<conment >

<bl ank |ine>
<site policy
<access rul e

<property>
<wi ndow>
<required pr
<property w
<per s>
<oper ati on>
<action>
<string>

<dbl quoted
<si ngl e quot
<unquot ed st
<space>

Char acter se

<not new i ne
<not
<not

<not space>

dqout e> ::
squot e> ::

<version |ine> <other |ine>*
<string/v>'"\n'
<commrent > |
<access rul e>|
<site policy>|
<bl ank |ine>

# <not new i ne>*
<space> '\n'
sitepolicy <string/sp>"'\n'

;.= property <property/ar> <wi nhdow>
<permnms> '\n'

>
e>
>

"\n

>
>

= <string>
= any | root | <required property>
operty> = <property/rp>| <property with val ue>
th value> ::= <property/rpv> = <string/rv>
.= [ <operation>| <action>| <space> | *
=r | w| d
=al| i | e
= <dbl quoted string>
<single quoted string> |
<unquot ed string>
string> = <space> “ <not dgoute>* “ <space>
ed string>::= <space> "' <not squote>* ' <space>
ri ng> .. = <space> <not space>+ <space>
=[]
ts:
>::= any character except '\n

any character except
any character except
any character except those in <space>

The semantics associated with the above syntax are as follows.

Security Section Syntax

Syntax

Description

<version line>

The first line in the file, specifies the file format version. If the server does
not recognize the version <string/v>, it ignores the rest of the file. The

version string for the file format described here is “version-1”. Once past
the <version line>, lines that do not match the above syntax are ignored.

<comment>

These lines are ignored.
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Security Section Syntax (Continued)

Syntax

Description

<sitepolicy>

These lines are currently ignored. They are intended to specify the site
policies used by the XC-QUERY-SECURITY-1 authorization method.

<access rule>

These lines specify how the server should react to untrusted client requests
that affect the X Window property named <property,/ar>. The rest of this
section describes the interpretation of an <access rule>.

For an <access rule> to apply to a given instance of <property/ar>,
<property/ar> must be on a window that is in the set of windows specified
by <window>. If <window> is any, the rule applies to <property/ar> on
any window. If <window> is root, the rule applies to <property/ar> only
on root windows.

If <window> is <required property>, the following apply. If <required
property> is a <property/rp>, the rule applies when the window also has
that <property/rp>, regardless of its value. If <required property> is a
<property with value>, <property/rpv> must also have the value specified
by <string/rv>. In this case, the property must have type STRING and
format 8, and should contain one or more null terminated strings. If any of
the strings match <string/rv>, the rule applies.

The definition of string matching is simple case-sensitive string comparison
with one elaboration: the occurrence of the character '*' in <string/rv>is a
wildcard meaning “any string.” A <string/rv> can contain multiple

u_ xn

wildcards anywhere in the string. For example, “x*” matches strings that
begin with x, “*x” matches strings that end with x, “*x*” matches strings
containing x, and “x*y*” matches strings that start with x and subsequently

contain y.

There may be multiple <access rule> lines for a given <property/ar>. The
rules are tested in the order that they appear in the file. The first rule that
applies is used.

<perms>

Specify operations that untrusted clients may attempt, and the actions that
the server should take in response to those operations.
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Security Section Syntax (Continued)

Syntax Description

<operation> Can be r (read), w (write), or d (delete). The following table shows how X
Protocol property requests map to these operations in The Open Group
server implementation.

GetProperty r, or r and d if delete = True
ChangeProperties  w

RotateProperties  rand w

DeleteProperty d

ListProperties none, untrusted clients can always list all properties

<action> Can be a (allow), i (ignore), or e (error). Allow means execute the request
as if it had been issued by a trusted client. Ignore means treat the request
as a no-op. In the case of GetProperty, ignore means return an empty
property value if the property exists, regardless of its actual value. Error
means do not execute the request and return a BadAtom error with the
atom set to the property name. Error is the default action for all properties,
including those not listed in the security policy file.

An <action> applies to all <operation>s that follow it, until the next
<action> is encountered. Thus, irwad means ignore read and write, allow
delete.

GetProperty and RotateProperties may do multiple operations (r and
d, or r and w). If different actions apply to the operations, the most severe
action is applied to the whole request; there is no partial request execution.
The severity ordering is: allow < ignore < error. Thus, if the <perms> for a
property are ired (ignore read, error delete), and an untrusted client
attempts GetProperty on that property with delete = True, an error is
returned, but the property value is not. Similarly, if any of the properties in
a RotateProperties do not allow both read and write, an error is
returned without changing any property values.
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security example

version-1
# Al ow readi ng of application resources, but not witing.

property RESOURCE MANAGER root ar iw
property SCREEN RESOURCES root ar iw

# lgnore attenpts to use cut buffers. Gving errors causes
# apps to crash, and allowi ng access may give away too mruch
# information.

property CUT_BUFFERO r oot irw
property CUT_BUFFER1 r oot irw
property CUT_BUFFER2 r oot irw
property CUT_BUFFER3 r oot irw
property CUT_BUFFER4 r oot irw
property CUT_BUFFER5 r oot irw
property CUT_BUFFER6 r oot irw
property CUT_BUFFER7 r oot irw
# Use these if you are using Mtif.
property _MOTI F_DEFAULT_ Bl NDI NGS r oot ar iw
property _MOTI F_DRAG W NDOW r oot ar iw
property MOTlI F_DRAG TARGETS any ar iw
property MOTI F_DRAG ATOVS any ar iw
property _MOTI F_DRAG ATOM PAlI RS any ar iw

# The next two rules let xwininfo -tree work when untrusted.

property WV NAME any ar
# Al ow read of WM CLASS, but only for wi ndows with WM NAME.
# This m ght be nore restrictive than necessary, but
# denonstrates the <required property> facility, and is al so
# an attenpt to say “top | evel w ndows only.”
property WM CLASS VW NANVE ar
# These next three let xlsclients work untrusted. Thi nk
# carefully before including these; giving away the client
# machi ne nane and command nay be exposing too nuch.
property WM STATEWM NAMEar
property WM CLI ENT_MACHI NE VW NAME ar
property WV COMVAND VW _NAME ar

# To let untrusted clients use the standard col or maps created
# by xstdcnmap, include these |ines.

property RGB _DEFAULT NMAP r oot ar
property RGB_BEST MNAP r oot ar
property RGB_RED MAP r oot ar
property RGB _GREEN NMAP r oot ar
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property RGB_BLUE NAP r oot ar
property RGB_GRAY_NAP r oot ar

# To let untrusted clients use the col or nanagenent database
# created by xcnsdb, include these |ines.

property XDCCC LI NEAR RGB CORRECTI ON r oot ar

property XDCCC LI NEAR RGB MATRI CES r oot ar
property XDCCC GRAY_SCREENVH TEPO NT r oot ar
property XDCCC GRAY_CORRECTI ON r oot ar

# To let untrusted clients use the overlay visuals that many
# vendors support, include this line.

property SERVER OVERLAY_VI SUALSr oot ar

# Oddbal | property names and explicit specification of error
# conditions.

property “property with spaces” 'property with “'aw er ed

# Al'l ow del etion of Wo-Hoo if w ndow al so has property ChBoy
# with value ending in “son”. Reads and wites will cause an
# error.

property Wo- Hoo ChBoy = “*son”ad

connecting to the network

The X Server supports client connections via a platform-dependent subset of the following
transport types: TCP/IP and UNIX Domain sockets.

granting access
This section comes directly from the XFr ee86 Xser ver (1) manua page.

The X Server implements a platform-dependent subset of the following authorization protocols:
MIT-MAGIC-COOKIE-1, XDM-AUTHORIZATION-1, SUN-DES-1, and MIT-KERBEROS-5.
Seethe Xsecuri ty(1) manua page for information on the operation of these protocols.

Authorization data required by the above protocolsis passed to the server in a private file named
with the —aut h command line option. Each time the server is about to accept the first
connection after areset (or when the server is starting), it reads thisfile. If thisfile contains any
authorization records, the local host is not automatically allowed access to the server, and only
clients which send one of the authorization records contained in the file in the connection setup
information is allowed access. See the Xau manual page for a description of the binary format of
thisfile. Seexaut h( 1) for maintenance of thisfile, and distribution of its contents to remote
hosts.

The X Server also uses a host-based access control list for deciding whether or not to accept
connections from clients on a particular machine. If no other authorization mechanismis being
used, thislist initially consists of the host on which the server isrunning as well as any machines
listedinthefile/ et ¢/ Xn. host s, wheren isthe display number of the server. Each line of the
file should contain either an Internet hostname (e.g. expo. | cs. nit. edu) or aDECnet
hostnamein double colon format (e.g. hydr a: : ). There should be no leading or trailing spaces
on any lines.
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For example:

j oeswor kst ati on

cor por at e. conpany. com
star::

bi gcpu: :

Users can add or remove hosts from this list and enable or disable access control using the
xhost command from the same machine as the server.

The X protocol intrinsically does not have any notion of window operation permissions or place
any restrictions on what a client can do; if a program can connect to a display, it has full run of
the screen. X Serversthat support the SECURITY extension fare better because clients can be
designated untrusted via the authorization they use to connect; see the xaut h( 1) manual page
for details. Restrictions areimposed on untrusted clientsthat curtail the mischief they can do. See
the SECURITY extension specification for a complete list of these restrictions.

Sites that have better authentication and authorization systems might wish to make use of the
hooks in the libraries and the server to provide additional security models.

signals
This entire section comes from XFr ee86 Xserver (1) manual page.

The X Server attaches special meaning to the signals in the following table.

Signals

Signal Description

SIGHUP Causes the server to close all existing connections, free all resources, and restore
all defaults. It is sent by the display manager whenever the main user's main
application (usually an xterm or window manager) exits to force the server to
clean up and prepare for the next user.

SIGTERM Causes the server to exit cleanly.

SIGUSR1 Used quite differently from either of the above. When the server starts, it checks
to see if it has inherited SIGUSR1 as SIG_IGN instead of the usual SIG_DFL. In
this case, the server sends a SIGUSR1 to its parent process after it has set up the
various connection schemes. Xdm uses this feature to recognize when connecting
to the server is possible.

starting the X Server from the command line

Starting X from the command line is not the preferred method of starting X on HP-UX. This
documentation outlines the necessary steps to start X from the command line and the command
line options for those users who may need to do so. The documentation provided hereis based on
the Xf 86( 1) manual page.

Itanium systems support two distinct X Servers. The display server isbased on XFree86 andisin
[ usr/ bi n/ X11/ Xf 86. The Technical Print Server (TPS) is based on HP's X Server and isin
[ usr/ bi n/ X11/ Xhp. The desktop wantsto invoke the X Server as/ usr/ bi n/ X11/ X. To
solve the problem of needing to be able to invoke either of the X Servers, an X loader has been
addedin/ usr/ bi n/ X11/ X. The X loader is responsible for deciding which X server to
invoke. When the X loader starts one of the X Servers, it passesall the argumentsto the X Server.

The following example demonstrates how to start the X server from the command line.
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/usr/bin/X11/ Xf86 [options .]
The command line options are specified in the following table.

X Server Command Line Options

Switch Value Description

DsplyNum  The X Server runs as the given DsplyNum. If multiple X
Servers are to run simultaneously on a host, each must have
a unique display number. The default value is O.

-a Num Sets the pointer acceleration.

-ac NA Disables host-based access control mechanisms. Enables
access by any host, and permits any host to modify the
access control list. Use with caution. This option exists
primarily for running test suites remotely.

—allowMouseOpenFail NA Allows the server to start up even if the mouse device can't
be opened or initialized. This is equivalent to the

AllowMouseOpenFail XF86Config file option.

allowNonlocalXvidtune NA Allows xvidtune to be run as a non-local client.

—ar] NA Sets XKB autorepeat delay.

—-ar2 NA Sets XKB autorepeat interval.

—audit Level Sets the audit trail level. The default level is 1, meaning

only connection rejections are reported. Level 2
additionally reports all successful connections and
disconnects. Level 4 enables messages from the SECURITY
extension, if present, including generation and revocation
of authorizations and violations of the security policy. Level
0 turns off the audit trail. Audit lines are sent as standard
error output.

—auth AutFile Specifies a file which contains a collection of authorization
records used fo authenticate access.

—bestRefresh NA Chooses modes with the best refresh rate.

-broadcast NA Enables XDMCP and broadcast BroadcastQuery packets
to the network. The first responding display manager is
chosen for the session.

bc NA Enables bug compatibility.
+bs NA Enables any backing store support.
—bs NA Disables backing store support on all screens.
- NA Turns off key-click.
c# Volume Sets key-click volume (allowable range: 0-100).
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X Server Command Line Options (Continued)

Switch Value Description

—cc Class Sets the visual class for the root window of color screens.
The class numbers are as specified in the X protocol.

—class Class XDMCP has an additional display qualifier used in
resource lookup for display-specific options. This option sets
that value, by default it is “MIT-Unspecified” (not a very
useful value).

—co FileName Sets name of RGB color database. The default is:
[ etc/ X11/rgb.

—core NA Causes the server to generate a core dump on fatal errors.

—cookie Cookie When testing XDM-AUTHENTICATION-1, a private key is
shared between the server and the manager. This option
sets the view of that private data (not that it is very private,
being on the command linel).

disableVidMode NA Disables mode adjustments with xvidtune.

—displaylD DisplaylD  Yet another XDMCP specific value, this one allows the
display manager to identify each display so that it can
locate the shared key.

—dpi int Resolution  Sets the resolution of the screen, in dots per inch. To be
used when the server cannot determine the screen size from
the hardware.

dpms NA Enables VESA DPMS monitor control.
—dpms NA Disables VESA DPMS monitor control.
—deferglyphs Fonts Specifies the types of fonts for which the server should

attempt to use deferred glyph loading. Fonts can be all (all
fonts), none (no fonts), or 16 (16 bit fonts only).

—depth Depth Sets the default color depth. Legal values are 1, 4, 8, 15,
16, and 24. Not all drivers support all values.
-t # Volume Sets feep (bell) volume (allowable range: 0-100).
—fbbpp Value Set bpp for the frame buffer. Default: 8.
—fc Font Sets default cursor font.
—fn FontName  Default font name.
—flipPixels NA Swaps the default values for the black and white pixels.
—from LocalAddress Specifies the local address to connect from.
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X Server Command Line Options (Continued)

Switch Value Description

—fp FontPath Sets the search path for fonts. This path is a comma
separated list of directories which the X Server searches for
font databases.

—gamma Value Set the gamma correction. value must be between 0.1 and

—bgmma Bvalue 10. The default is 1.0. This value is applied equally to the

-ggamma Gvalue RGB values. The gamma values can be set independently

-rgamma Rvalue with the -rgamma, -bgamma, and -ggamma options

—help NA Prints a usage message.

- NA Causes all remaining command line arguments to be
ignored.

—ignoreABI NA Makes module ABI mismatches non-fatal.

—indirect HostName  Enables XDMCP and send IndirectQuery packets to the
specified host.

—kb NA Disables the XKEYBOARD extension if present.

+kb NA Enable the X Keyboard Extension

—keyboard KeyID Uses the XF86Config file InputDevice section called
KeyID as the core keyboard. By default the core keyboard
input device referenced by the default Layout section are
used, or the first relevant InputDevice section when there
are no Layout sections.

-Id INT Limits data space to N Kb.

—If INT Limits number of open files to N.

—Is INT Limits stack space to N Kb.

—nolock NA Disables the locking mechanism.

—logo NA Enables logo in screen saver.

nologo NA Disables logo in screen saver.

—layout LayoutiD Uses the XF86Conlfig file Layout section called LayoutID.
By default the first Layout section is used.

—logfile FileName  Uses the file called FileName as the X Server log file. The

default log file is
[ var/ X11/ Xserver /1 ogs/ Xf 86. n. | og, where n
is the display number of the X Server.
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X Server Command Line Options (Continued)

Switch Value Description

—logverbose Level Sets the verbosity level for information printed to the X
Server log file. When the n value is supplied, the log file
verbosity level is set to that value. The default log file
verbosity level is -1, which provides minimal output
information.

-modulepath Path Sets the module search path to Path. Path is a comma
separated list of directories to search for X Server.

—noloadxkb NA Prevents loading of the XKB keymap description.

—nolisten TransType Disables a transport type. For example, TCP/IP connections
can be disabled with —nol i st en t cp.

—norest NA Prevents a server reset when the last client connection is
closed. This overrides a previous —t er mi nat e
command line option.

—nosilk NA Disables Silken Mouse.

-once NA Causes the server to terminate (rather than reset) when the
XDMCP session ends.

-p Minutes Sets screen—saver pattern cycle time in minutes.
—pixmap24 NA Uses 24bpp pixmaps for depth 24.

—pixmap32 NA Uses 32bpp pixmaps for depth 24.

—pn NA Permits the server fo continue running if it fails to establish

all of its well-known sockets (connection points for clients),
but establishes at least one.

—nopn NA Rejects failure to listen on all ports.

—pointer PointerlD Uses the XF86Config file InputDevice section called
PointerlD as the core pointer. By default the core pointer
input device referenced by the default Layout section are
used, or the first relevant InputDevice section when there
are no Layout sections.

—port PortNum Uses an alternate port number for XDMCP packets. Must
be specified before any —query, —broadcast or —indirect
options.

probeonly NA Probes for devices, then exit.

—query HostName  Enables XDMCP and send Query packets to the specified
host.

—quiet NA Suppresses most informational messages at startup. The

verbosity level is set to zero.
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X Server Command Line Options (Continued)

Switch Value Description

-r NA Turns off auto-repeat.

r NA Turns on auto-repeat.

-s Minutes Sets screen-saver timeout time in minutes.

—scanpci NA When this option is specified, the X Server scans the PCI
bus, and prints out some information about each device
that was detected.

—screen ScreenlD Uses the XF86Config file Screen section called
ScreenlD. By default the screens referenced by the default
Layout section are used, or the first Sereen section, when
there aren’t any Layout sections.

-su NA Disables save under support on all screens.

-sp FileName  Causes the server to attempt to read and interpret
FileName as a security policy file. The file is read at server
startup and reread at each server reset. See the section
about security on page 4-24 for more details.

—t Number Sets pointer acceleration threshold in pixels (i.e. after how
many pixels pointer acceleration should take effect).

—terminate NA Causes the server to terminate at server reset, instead of
continuing to run. This overrides a previous —nor eset
command line option.

—to Seconds Sets default connection timeout in seconds.

st NA Disables all testing extensions (such as XTEST, XTrap,
XTestExtension1, RECORD).

tyxx NA Server started from init on / dev/ t t yxx

v NA Sets video-off screen-saver preference.

-v NA Sets video-on screen-saver preference.

-verbose Level Sets the verbosity level for information printed on
st der r. When the n value is supplied, the verbosity level
is set to that value. The default verbosity level is —1.

—version NA Prints out the server version, patch level, release date, the
operating system/platform it was built on, and whether it
includes module loader support.

—weight Weight Sets RGB weighting at 16 bpp. The default is 565.
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X Server Command Line Options (Continued)

Switch Value Description

-wm NA Forces the default backing-store of all windows to be
WhenMapped. This is a backdoor way of getting
backing-store to apply to all windows. Although all
mapped windows have backing store, the backing store
attribute value reported by the server for a window is the
last value established by a client. If it has never been set by
a client, the server reports the default value, NotUseful.
This behavior is required by the X protocol, which allows
the server to exceed the client's backing store expectations
but does not provide a way to fell the client that it is doing
so.

X Extension Loads the specified extension at init.

—xf86config FileName  Reads the server configuration from FileName.

+xinerama NA Enables XINERAMA extension.

—xinerama NA Disables XINERAMA extension.

—xkbcomp NA Default keymap compiler.

—xkbdb NA File that contains default XKB keymaps.

—xkbmap NA XKB keyboard description.

mapping options from the previous hp X Server to the current

XFree86 X Server

The purpose of this section isto provide the user, who isfamiliar with the X* screensfilesfor the
HP X Server, amethod of setting the equivalent options in the XF86Config file, in the current
release of the XFreeB86 X Server. Only those options that are currently implemented in the release

are documented here.
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defaultVisual option

Class

The default class visual can be set in a Display subsection of the Screen section of the
XF86Config file using the Visual option. Thefollowing example demonstrates how thiswould be
donein the X* screens file and how it would be done in the XF86Config file. The example sets
the default visual classto TrueColor.

X*screens File Exanpl e:

Screen /dev/crt
Def aul t Vi sual
Cl ass TrueCol or

XF86Config File Exanple:
Section “Screen”

SubSection “Di spl ay”
Vi sual “TrueCol or”
EndSubSecti on

EndSecti on
The default visua can be set to either PseudoColor or TrueColor.
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Depth

The default depth of the visual can be set in the Screen section of the XF86Config file using the
DefaultDepth option. The following example sets the default depth to 24.

X*screens Fil e Exanpl e:

Screen /dev/crt
Def aul t Vi sual
Depth 24

XF86Config File Exanpl e:
Section “Screen”

Def aul t Dept h 24
EndSecti on
The depth may be selected as the default depth: 24.

minimum monitor power save level option
See display power management signaling (DPMS) on page 4-16 for more details on this option.

B HPCursorScaleFactor <n>

See cursor scaling on page 4-19 for more detail s regarding this option.
B No Server Logging

See logging and verbosity on page 4-19 for more details.
B DisableGIxVisuals

This can be accomplished by not loading the GLX driver in the Modules section. See the
example below.

Secti on “Mbdul es”
Nol oad “gl x”
EndSecti on

B DPMSStandbyTime <Time (Seconds)>
DPMSSuspendTime <Time (Seconds)>
DPMSOffTime <Time (Seconds)>

See section on display power management signaling (DPMS) on page 4-16 for more details
on these options.

B HideDuplicateGlxVisuals

See display power management signaling (DPMS) on page 4-16 for more details on this
option.

B MakeDeviceGrayScale

This can effectively be done by selecting a“PseudoColor” visual and then setting the RGB
values of each color entry identical, in order to create a gray scale colormap.
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input devices

keyboards

supported keyboard drivers

The supported keyboard driver is:
keyboard

supported keyboard options
Thefollowing isalist of keyboard options supported by HP.

Supported Keyboard Options

Options Value Description

AutoRepeat Integer Set the keyboard auto repeat parameters. Not all
platforms implement this.

Xleds Integer ... Specify which keyboard LEDs can be user controlled (for
example, with xset (1) ).

pointers

supported pointer drivers
The supported pointer driver is.
nouse

supported pointer options
Thefollowing isalist of pointer options supported by HP.

Printer Options Supported by HP

Options Value Description
Protocol String Values may only be “PS/2"
Device String The value may only be “/ dev/ hi d/ mrouse_000"
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output devices

ATI Fire GL4™ device-dependent information

ATI Fire GL4 provides 8 overlay planes, 48 image planes, a 24-bit Z buffer, 4 8-hit per channel
hardware colormaps and 1 10-bit per channel hardware colormap for use in gamma correction.
Thisdevice provides 2D hardware accel eration for most operations as well as 3D accel eration for
lighting, shading and texture mapping.

supported visuals

ATI Fire GL4 supports the following visuals:
Visuals Supported by ATI Fire GL4

Class Depth Layer
PseudoColor 8 Overlay
TrueColor 24 Image

Both the PseudoColor and TrueColor visuals are enabled by default. See supported device
options on page 4-39 for instructions on changing the default visual and/or disabling overlay
visuals.

supported device options

Supported Device Options

Options Value Default Description

enableDVI Boolean False Enable DVI connector.

Qbs Boolean False Enable quad-buffered stereo mode.
Framelock Boolean False Synchronizes frame buffer refresh

between multiple raster engines.
Setting this option causes the device
to become a slave to an external
timing generator (another device).
Commonly used to sync devices in a
stereoscopic display environment.

CountTransInOvlyVis  Boolean True When set to false, causes the X
Server to reserve the transparent pixel
index in all PseudoColor overlay
colormaps, thus reporting only 255
available entries.

TransparentindexO Boolean False Make the overlay transparent pixel
index O instead of 255.

DefaultVisualTrueColor Boolean True Use TrueColor as the default visual
instead of PseudoColor.
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Supported Device Options

Options Value Default Description
Overlay Boolean True Enable the Overlay visuals.
FSAA Drop down False Enable Full Screen Anti Aliasing

These options are enabled by adding alinetothe / et ¢/ X11/ XF86Conf i g filein the Device
section. For example:

Option "Overlay" "True"
Note that both the option name and option value must be enclosed in quotation marks.

supported monitor configurations

The following table documents supported display resolution and refresh rate for the ATI Fire
GL4. Check your monitor specification to determine if the monitor supports any or all of these
resolutions.

Supported Monitor Options

Resolution (HxV) Frequency (Hz) Description

1024x768 75 VESA Standard
1024x768 85 VESA Standard
1280x1024 60 VESA Standard
1280x1024 75 VESA Standard
1280x1024 85 VESA Standard
1600x1024 75 24" monitor
1600x1024 85 24" monitor
1600x1200 75 VESA Standard
1600x1200 85 VESA Standard
1920x1080 75 24" monitor
1920x1080 85 24" monitor
1920x1200 75 24" monitor
1920x1200 85 24" monitor
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ATI Fire GL4 configuration hints

overlay visuals and overlay transparency

ATI Fire GL4 devices have one visua in the overlay planes, depth-8 PseudoColor. To allow
applications to determine which visuals are in the overlay planes, overlay visuals arelisted in the
"SERVER_OVERLAY_VISUALS" property attached to the root window. The default overlay
visual has atransparent type of "1" (TransparentPixel).

If you need an overlay colormap that supports transparency, create the colormap using the visual
that hastransparency inits SERVER_OVERLAY_VISUALS property. To look at the contents of
this property, you would use code similar to the following:

t ypedef struct {

Visual I D overl ayVi sual | D,

Card32 transpar ent Type;

/* None, TransparentPixel, TransparentMask */
Card32 val ue;

/* Either pixel value or pixel mask */
Card32 | ayer;

} Overl ayVi sual PropertyRec;
Overl ayVi sual PropertyRec *pOverlayVi suals, *pQOVis;

XVi sual I nfo getVis;

XVi sual I nfo *pVi sual s;

At om overl ayVi sual sAt om actual Type;
/* Get the visuals for this screen and allocate. */

get Vi s. screen = screen;

pVi sual s = XGet Vi sual I nf o(di spl ay, Vi sual Screenhask,

&get Vis, &nVisual s);
pOverl ayVi sual s = (Overl ayVi sual PropertyRec *)
mal loc ( (size_t)nVisuals *
si zeof (Over| ayVi sual PropertyRec)

);
/*
** Get the overlay visual information for this screen. Obtain
** this informati on fromthe SERVER OVERLAY_VI SUALS property.
*/
over | ayVi sual sAt om = Xl nt er nAt on( di spl ay, " SERVER_OVERLAY_VI SUALS",
True);
if (overlayVisual sAtom!= None)
/[* Since the Atom exists, request the property's contents. */
byt esAfter = 0;

nunLongs = (nVisual s * sizeof (OverlayVi sual PropertyRec) + 3 ) / 4;

XGet W ndowPr opert y(di spl ay, Root Wndow(di spl ay, screen),
overl ayVi sual sAtom 0, nunlLongs, Fal se,
AnyPropertyType, &actual Type, &actual Fornat,
&umiongs, &bytesAfter, &pOverl ayVi sual s);
if (bytesAfter !'=0) {/* Serious Failure Here */} ;

/* Loop through the pOverlayVisuals array. */

nQVi sual s = nunlLongs/ si zeof (Overl ayVi sual PropertyRec);
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pOVi s = pOverl ayVi sual s;

while (--nOVvisuals >= 0)

{if ( pOVis->transparent Type == Transparent Pi xel )
{7~
**Found a transparent overlay visual,
**set ident. aside.
*/

b

pOVi s++;

}
XFree(pOverl ayVi sual s) ;

/*
**There might be some additional checking of the found

**transparent overlay visuals wanted; e.g., for depth.
*/

%(Fr ee(pVi sual s);
}

This program segment is not complete; however, its main purpose is to give an idea of how to
find an overlay visual having transparency.

When the overlay planes are enabled, one colormap entry in the PseudoColor colormapsis not
available for use by clients. The server handles this entry in one of two ways depending upon the
setting of the "CountTransInOvlyVis' device option. If the option is not set, the server reports
that 256 colormap entries are available for allocation in the PseudoColor visual. This option may
be useful to applications that depend on having 256 colormap entries available in depth 8
PseudoColor visuals. However, the transparent pixel always remains transparent. The image
layer is visible wherever this pixel value is rendered in the overlay planes. Hence, applications
should not render using this pixel unless transparency is desired.

This may cause problems with some applications. Setting " CountTransinOvlyVis' causes the
server to reserve the transparent pixel index. In this case, the server reports that 255 colormap
entries are available for alocation in the PseudoColor visual. The transparent index value is
configurable through the " Transparentindex0" device option. Setting this option changes the
transparent pixel value to 0 from the default of 255. This option may be useful to applications
that depend on the transparent pixel value being 0.

ATI Fire GL4 Colormaps Hints

ATI Fire GL4 devices have atota of 5 hardware colormaps. One colormap is reserved for
gamma correction and is not directly available to X clients. The remaining colormaps are
available for clients to use. When the default visual isin the overlay planes, one of the four
available hardware colormapsisreserved for the default colormap. This ensuresthat clients using
the default colormap never encounter color flashing.

The ATI Fire GL4 driver reports on the installation status of atotal of 5 colormaps viathe
XListInstalledColormaps() API. Four of these correspond to the actual state of the hardware
color tables used with PseudoColor visuals. Colormaps are installed in these hardware LUTs in
first-in, first-out order. The driver also keeps track of the last TrueColor colormap installed via
XlnstallColormap() and includes thisinformation whenever queried. By definition, all TrueColor
colormaps are aways installed.
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ATI FireGL X1and Z1 device-dependent information

ATI FireGL X1 and ATI FireGL Z1 provide 8 overlay planes, 48 image planes, a 24-bit Z buffer,
4 8-bit per channel hardware colormaps and 1 10-bit per channel hardware colormap for usein
gamma correction. These devices provide 2D hardware acceleration for most operations as well
as 3D acceleration for lighting, shading and texture mapping.

supported visuals

ATI FireGL X1 and ATI FireGL Z1 supports the following visuals:
Visuals Supported by ATI FireGL X1 and Z1

Class Depth Layer
PseudoColor 8 Overlay
TrueColor 24 Image

Both the PseudoColor and TrueColor visuals are enabled by default. See supported device
options on page 4-39 for instructions on changing the default visual and/or disabling overlay
visuals.

supported device options

Supported Device Options

Options Value Default Description
Qbs Boolean False Enable quad-buffered stereo mode.
DefaultVisualTrueColor Boolean False Use TrueColor as the default visual

instead of PseudoColor.

Overlay Boolean True Enable the Overlay visuals.

EnableOpageOvelayVisual  Boolean False Enable the Opaque Overlay visual.

These options are enabled by adding alinetothe / et ¢/ X11/ XF86Conf i g filein the Device
section. For example:

Option "Overlay" "True"
Note that both the option name and option value must be enclosed in quotation marks.
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supported monitor configurations

The following table documents supported display resolution and refresh rate for the ATI FireGL
X1 and ATI FireGL Z1. Check your monitor specification to determine if the monitor supports
any or all of these resolutions.

Supported Monitor Options

Resolution (HxV) Frequency (Hz) Description

1024x768 75 VESA Standard
1024x768 85 VESA Standard
1280x1024 60 VESA Standard
1280x1024 75 VESA Standard
1280x1024 85 VESA Standard
1600x1024 75 24" monitor
1600x1024 85 24" monitor
1600x1200 75 VESA Standard
1600x1200 85 VESA Standard
1920x1080 75 24" monitor
1920x1080 85 24" monitor
1920x1200 75 24" monitor
1920x1200 85 24" monitor
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ATl Radeon™ 7000, Manager Processor and
rx5670 graphics solution device-dependent information

supported visuals

There are two visual s available with the ATl Radeon7000 display, although not at the same time.
The X server can be either in depth 8 or depth 24 frame buffer mode. In depth 24 mode the
available visual is TrueColor. Thisis the recommended visual. In depth 8 mode the available
visual is PseudoColor. The frame buffer depth is configurable through HP's System
Administration Manager (SAM).

Visuals Supported by ATl Radeon7000

Class Depth Layer
PseudoColor 8 Overlay
TrueColor 24 Image

supported device options
Supported Device Options

Options Value Default Description

NoAccel Boolean False Turn off hardware acceleration

SWeursor Boolean False Use software cursor instead of
hardware

crt_screen Boolean False Use only crt, no digital flat panel

PanelSize Integer None Flat panel size override

UseFBDev Boolean False Use simple frame buffer device driver

supported monitor configurations

The following table documents supported display resolution and refresh rate for the AT
Radeon7000. Check the monitor’s specification to determine which resolutions and frequencies
are supported by the monitor.

Supported Monitor Configurations

Resolution (HxV) Frequency (Hz) Description
1024x768 75 VESA standard
1024x768 85 VESA standard
1280x1024 60 VESA standard, Flat Panel
1280x1024 75 VESA standard
1280x1024 85 VESA standard
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Supported Monitor Configurations

Resolution (HxV) Frequency (Hz) Description
1600x1024 75 24" monitor
1600x1024 85 24" monitor
1600x1200 75 VESA standard
1600x1200 85 VESA standard
1920x1080 75 24" monitor
1920x1080 85 24" monitor
1920x1200 75 24" monitor

ATl Radeon7000 configuration hints

Depth 24 is the recommended depth. The benefit is that with the TrueColor visual applications
have alarge 16M color palette available. Because the TrueColor colormap is read only, it can be
shared among multiple applications without any color flashing problems.

The depth 8 frame buffer configuration is mainly intended for backwards compatibility. Some
older applications, or applications that want to use color map tricks may insist on using the
PseudoColor visual. The PseudoColor colormap is read/write and has 256 colors. Each
application can have its own private colormap if it asksfor it, or they can share the same default
colormap.

An issue with the PseudoColor visual is that there is only one hardware colormap. If there are
multiple applications running, each with its own private logical colormap, they have to share the
single hardware colormap. Only one application, the one that has the focus, has the correct
colors. Others do not. You may observe color “flashing” when you move focus between different
windows. If PseudoColor applications can share the same default colormap without running out
of colors, the color flashing does not occur.

system requirements

hardware compatibility table

Thistable lists graphics cards that are support on a system and which OSis required.
Hardware Compatibility Table

Graphics Device Supported Systems Required Operating System
ATl Fire GL4 zx2000, zx6000 HP-UX 11.22
ATl Radeon7000 zx2000, zx6000 HP-UX 11.22
Manager Processor zx6000 HP-UX 11.22
rx5670 Graphics Solution rx5670 HP-UX 11.22
ATl FireGL X1 and Z1 zx2000, zx6000 HP-UX 11.23
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monitor compatibility

Most multi-sync monitors are compatible with the graphics cards in this release of the X Server.
There are two statements that can be made regarding monitors:

B Thegraphics cards described in this document work with any monitor with 1280x1024 @ 75

Hz. or 1024x768@75 Hz. resolutions.

W If the selected monitor resolution and frequency worked with any HP Visualize graphics card
(fxe, fx5 or fx10), then the graphics cards documented here also work with a monitor of the
same resol ution and freguency.

compatibility matrix with previous releases

The following table illustrates differences between the graphics devices of previous HP releases
and the graphics device of thisrelease.

Compatibility Matrix

Visudlize Visualize ATI ATI FireGL
Feature fxe fx5/fx10 ATI Fire GL4 Radeon7000 X1/Z1
Overlay Planes 8 8 8/8 8/8 8/8
Overlay LUTs 2 2 4 4 Infinite
Image Planes 32 32 32 32 32
Image LUTs 2 2 1 4 1
Per pixel Attributes  Yes Yes Yes Yes No
Default Visual 8l-O 8l-O 24RGB-| 24RGB-| 8l-O
Overlay Yes Yes Yes Yes Yes
Transparency
Gamma Correction  Yes Yes Yes Yes Yes
Buffer swap method  Register write Register write Register write  Register write  Copy swap

Stereo support No Yes (external sync Yes (glasses) Yes (glasses) Yes (Dec. 2003)
and glasses)

Clip rectangles 4 4 1 1 1

Clip plane Yes Yes Yes Yes Yes

Hardware byte Yes Yes Yes Yes Yes

swapping

Video conversion No Yes Yes Yes Yes

1920x1200 @76  No Yes Yes Yes Yes

Hz

1600x12 @ 85 Hz  Yes Yes Yes Yes Yes
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Compatibility Matrix

Visualize Visualize ATl ATI FireGL
Feature fxe fx5/fx10 ATI Fire GL4 Radeon7000 X1/Z1
1280x1024 @ 85 Hz Yes Yes Yes Yes Yes
1024x768 @ 85 Hz Yes Yes Yes Yes Yes
Hardware multi No No Yes (ATl Fire GL4 Yes Yes
display 3:3200x1200)

miscellaneous

fonts

The X Server can obtain fonts from directories or font servers. Setting up afont server or making
adirectory afont directory isbeyond the scope of this document. The font path can be loaded via
the —fp option from the command line or from the XF86Config file. The latter isthe preferred
method. The default font pathis: / usr/ | i b/ X11/f ont s/ m sc. Seethe Files section on
page 4-6 regarding the FontPath. The following font directories are delivered with the system
and may be added to the font path. Applications may install their own fonts. The application font
path can be added to the FontPath as necessary.

{usr/1ib/X11/fonts/ m sc/
lusr/1ib/X11/fonts/hp_kana8/
lusr/1ib/X11/fonts/ hp_roman8/ 75dpi /
lusr/1ib/X11/fonts/iso_8859. 1/ 100dpi/
lusr/1ib/X11/fonts/iso_8859. 1/ 75dpi/
/usr/1ib/X11/fonts/hp_chinese_s/ 75dpi/
[usr/1ib/X11/fonts/hp_chinese_t/75dpi/
lusr/1ib/X11/fonts/ hp_korean/ 75dpi /
/usr/1ib/X11/fonts/hp_j apanese/ 100dpi /
/usr/1ib/X11/fonts/iso_8859. 2/ 75dpi/
/usr/1ib/X11/fonts/iso_8859.5/ 75dpi/
/usr/1ib/X11/fonts/iso_8859. 6/ 75dpi/
/usr/1ib/X11/fonts/iso_8859. 7/ 75dpi/
/usr/lib/X11/fonts/iso_8859. 8/ 75dpi/
/usr/1ib/X11/fonts/iso_8859.9/ 75dpi/
lusr/lib/X11/fonts/iso_8859. 15/ 75dpi /
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files

The X Server makes use of various files on the system during normal operation. The section lists
the default location of the files and gives a brief description of what they do.

Default Locations of Configuration Files

File Description

/etc/X11/XF86Config The configuration file. The X Server uses this file to
configure itself during initialization.

/etc/X11/rgb The color database.

/etc/Xn.hosts Initial access control list for display n.

/var/X11/XServer/logs/X{86.n.log  The log file, where n is the display number.
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X Server configuration details

This chapter discusses several details concerning the configuration of X hosts, colormaps, mouse
and keyboard.

making an x*.hosts file

The/ et ¢/ X0. host s fileisan ASCII text file containing the host names of each remote host
permitted to access your local server.

B If you are running as a stand-alone system, you must have your system’s name in thisfile.
W If you are part of anetwork, the other system names must be included.
The syntax is asfollows:

<host>
<host>
<host>

For example, if you are hpaaaaa, and regularly ran clients on hpcccce, and hpddddd, you would
want the following lines.

hpaaaaa
hpccccc
hpddddd

Note that aliases work as well as host names, provided they are valid, commonly known across
the network.

using an /etc/hosts file

Thisfile need not be present if your system is configured to query a nameserver.

The/ et ¢/ host s fileisan ASCII text file containing alist of all the host names and internet
addresses known to your system, including your own system.

If your system is not connected to a network, use the loopback address (127.0.0.1) and the
hostname unknown:

127.0.0.1 unknown
For alocal system to access aremote host:

B The address and hosthame of the remaote host must be listed in the local system’s
/ et c/ host s file.

B Theuser must have avalid login (username and password) and home directory on the remote
host.
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initializing the colormap with xintcolormap

The xi ni t col or map client initializes the X colormap. Specific X colormap entries (pixel
values) are made to correspond to specified colors. Aninitialized colormap is required by
applications that assume a predefined colormap.

Xi ni t col or map hasthe following syntax: xi ni t col or map [<options>]
where the < options> are:
W -f <colormapfile>
Specifies afile containing a colormap.
WM -di spl ay <display>
Specifies the server to connect to.
B - C <count>
Only thefirst count colors from the colormap file will be used if this parameter is specified.
W -kor-kill
Deallocate any colormap entries that were allocated by apreviousrun of xi ni t col or map.

xi ni t col or map chooses a colormap file in the order shown below. Once oneis found, the
other sources aren’t searched.

1. The command line option [-f< colormapfile>].
2. Colormap default value.
3. Thexcolormap filein /usr/ i b/ X11.

4. If no colormap fileisfound, this default colormap specification is assumed black (colormap
entry 0), white, red, yellow, green, cyan, blue, magenta (colormap entry 7).

Xi ni t col or map should be the first client program run at the start of a session in order to
assure that colormap entries have the color associations specified in the colormap file.
Sometimes you may encounter this X toolkit warning:

X Tool kit Warning: cannot allocate colornmap entry for 94c4d0

where “94¢4d0” is acolor specified in the application running. If this occurs, it means that you
have probably reached the limit of colors for your graphics card/display combination. Executing
xinitcolormap may solve the problem.

For more information about xinitcolormap, refer to its reference page.
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miscellaneous topics

This chapter covers miscellaneous graphics issues relating to HP-UX 11.X.

thread-safing

Hewlett-Packard's OpenGL libraries are supported in multi-threaded applications (using POSI X
threads). This documentation is not a tutorial on threads programming or multiprocessing
application issues. For more, and general, information about the use of POSIX threads, consult
the HP-UX documentation set.

One of the restrictions in using these APIs in multi-threaded programsisthat The 3D graphics
libraries support kernel threads only (libpthread); they do not support the DCE user threads
package (libcma).

reference documentation

You may find the following documentation hel pful when using HP graphics products:
For installing products:

B HP-UX Reference

W System Administration Tasks

B [nstalling and Updating HP-UX
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